Phylogenetic Tree Analysis of Dermatophytes using Sequence of the 18S rRNA Gene ITS Region by AL-Amari, Neeran Obied & Mohammed, Noor Jasim
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.5, No.9, 2015 
 
93 
Phylogenetic Tree Analysis of Dermatophytes using Sequence of 
the 18S rRNA Gene ITS Region 
 
Neeran Obied AL-Amari
1*
      Noor Jasim Mohammed
2
 
1.College of  Pharmacy/ Al-Qadisiyah University/Diwaniyha/Iraq 
2.College of Science/ Al-Qadisiyah University/ Diwaniyha/Iraq 
*Email of the corresponding author: Neranjasim@yahoo.com 
 
Abstract 
Dermatophytes usually identified on the basis of   isolation patterns together with conidial morphology, and 
some-times with physiological characters, such as the hair perforation and urease tests. In some cases, 
morphological identification can be difficult because there is great variation and polymorphism among isolates 
of the same species. Recent, genotyping approaches have proven to be useful for solving problems of 
dermatophyte classification. Molecular identification such as ITS sequencing could become part of the 
diagnostic for dermatophytosis, In present study, results show genetic analysis of the tree shows the evolutionary 
relationships between species, which helps in the diagnosis of suspected species, especially T.rubrum and 
M.canis .   
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Introduction:                                                                                                                                                                                 
Exposed the skin  to microbial infection caused by different types of microorganisms, whether on the skin 
naturally with opportunistic nature to cause skin infections, or that come from the environment , such as 
Dermatophytes group (Weinstein & Berman, 2002), where is the skin more members of the body exposed to the 
external environment, and has the means of many skin protection from various injuries although it contains many 
numbers of microorganisms that occur naturally in it (Odell, 1998). From the means important of the skin protect 
that inhibit the growth of different pathogens are relatively dry skin and low pH value (4-5 = pH) as well as the 
large number of fatty secretions (Finch, 1988). There are factors that make the skin at risk significantly, 
including: inhibition of the immune, diabetes, burns and wounds (File & Tan, 1991). Skin infections are 
considered common infections in humans for a long time, as 10-15% of world's population are exposed to skin 
infection (Matsumoto, 1996)), as skin fungus to the family of Arthrodermataceae  that cause skin infections 
known  Tinea or cutaneous mycosis (Dermatophytosis) in humans and animals (Rosenthal, 1998). fungi possess 
significant advantages of being  keratinophilic and  keratinolytic (Simpanya & Baxter, 1998) but does not have 
the ability to penetrate deep tissue  under of Stratum corneum layer,  where most of them unable to live in a 
higher  temperature (35 ˚C) as well as the presence of inhibitory factors in serum and body fluids which inhibit 
the hydrolyzed keratin enzyme ( Brooks et al., 2001) The fungal infections of skin  occur  by one of the  species 
Trichophyton , Epidermaphyton and Microsporum ( Habif, 1996)). , which affects millions of people in the 
world and that healthy people or who suffer from Immunosuppression are at risk of infection( Pierard et al., 
1996) The processes of speciation in dermatophytes, especially anthropophilic dermatophytes, appear to have 
been anomalous, and species themselves may be difficult to define (Gräser. et.al.,2006) In the present study we 
determined the phylogeny of the group of dermatophytes, including the genera Trichophyton, Microsporum, and 
Epidermophyton, and identified the species using the base pair sequences of ITS1.                                                                                                                           
 
Material &Methods:                                                                                               
Clinical specimens: One hundred clinical specimens were collected from patients with skin infections who 
reviewed the advisory Dermatology in Al- Diwaniyah Teaching Hospital for the period from October / 2013 to 
April / 2014. 72 samples give positive for direct microscopic examination and 65 samples give positive for 
culture method. These included 29 samples of skin scarping, 24 samples of hair and 19 samples nails. These 
samples   transferred to the laboratory for testing.                                                                               
Examination of specimens: 
Direct examination:  Examined the hair and skin samples according to (Koneman et al.1978) by using 10% 
KOH and heating gently.                      
Cultivation of samples: The samples were cultured on Sabuaroad dextrose agar containing of chloramphenicol 
(250 mg / ml) to prevent the growth of saprophytic bacteria, and then was added cycloheximid (0.05 mg / L) to 
prevent contaminated with saprophytic fungi. This incubated at temperature (2 ± 30) ˚m for 21 days. 
Diagnosis by routine procedure: 
This conducted according of conidial morphology, and physiological characters, such as the hair perforation and 
urease tests and the genus was identified according of (Koneman et al., 1978; Kwon-Chung & Bennett, 1992). 
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Diagnosis using PCR assay:  
Use this diagnosis to confirm the routine diagnosis and to emphasis the identifying of the isolates that suspected 
diagnosis of it. PCR assay was using primers special of the gene of 18S rDNA gene were used two types of 
special prefixes, the first (18S rRNA gene ITS region) that diagnosis genusTrichophyton and second (18S rRNA 
gene ITS region's) diagnosis of genus Microsporum where primers designed in this study from Gen bank NCBI 
by using Primer3plus program to design primers and private screening in the PCR, primer and equipped by the 
Korean Bioneer Corporation. 
Analyzing the results of the PCR assay:  Was conducted gel electrophoresis using gel Agarose gel 1.5% and 
according of (Sambrook et al., 1989) so as to read  as a result of the interaction of PCR product. 
DNA sequencer method: Was a method of DNA sequencing to identify the Trichophyton and Microsporum 
species that diagnosed by phenotypic character and PCR assay through a Phylogenetic tree analysis of gene ITS1 
small subunit rRNA gene, which in the beginning was to hold the PCR reaction-long (411bp PCR product) for 
the fungus Microsporum and (397bp PCR product) for the fungus Trichophyton. Then been sent to the output of 
the PCR reaction Macrogen company in South Korea and to conduct DNA sequencing using the device AB 
DNA sequencing system. 
Results: 
Diagnosis by routine procedure: 
Results of diagnosis by using macro and micro features, show that identified two genus Trichophyton sp. and 
Microsporum sp. and four species :  Trichophyton rubrum , T.mentagrophytes , T.schoenlenii , M.canis .Also 
results of  cultivation appear some isolates could not identified  according routine procedure. This results 
accordant with AL-Kafaji   ( 2001) and Abed Ali(2014).which reported that these species abundant in clinical 
specimens .     
Diagnosis by PCR: 
After  diagnosed the fungal species that  isolated by routine methods based on determining phenotypic criteria 
using taxonomic keys as shown previously and to ensure the validity of diagnosis was used two types of primer, 
the first (18S rRNA gene ITS region) diagnosis of   Trichophyton and second (18S rRNA gene ITS region ) of 
the diagnosis of  Microsporum primer were designed in this study from the  Gen bank NCBI using Primer3plus 
program to design primers for PCR to examine the results of the examination were as follows: 
 
Figure (1)Electrophorsis of DNA on agarose gel (1.5%) for hours to isolates Trichophyton spp. (1-10) w here: M 
DNA Ladder  (100-1500) base pair 
 
Figure( 2) Electrophorsis of DNA on agarose gel (1.5%) for hours  to isolates Microsporum sp (1-10) where: M 
DNA Ladder (100-1500 bp) 
after completing the PCR assay, been sent screening products to Gen Bank site to make sure the fungus species 
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by comparing it with the species recorded at this location as in the figure (3, 4,5,6) and using MEGA6 program 
were used genetic analysis of tree type UPGMA tree (Weighted Pair Group Method with Arithmetic Mean) 
where the results of the analysis showed a clear convergence of isolates fungus spp. Local isolates with local  
Trichophyton rubrum, compared with the rest of the other species that appear in the analysis of the genetic tree. 
As for the type of  Microsporum sp. have been diagnosed through genetic analysis of tree type UPGMA tree 
(unweight Pair Group Method with Arithmetic Mean) where the results of the analysis showed a clear 
convergence of isolates fungus spp. Local us Microsporum canis compared with the rest of the other species that 
appear in the analysis of the genetic tree. Genetic tree used to know every link own species with a particular 
species of genus  to be determined routine (Emilie ., 2007).In some cases the diagnosis phenotypic and 
microscopic difficult or uncertain because of the great diversity or polymorphism of the same type, to identify 
useful genetic pattern in the classification of fungi and enhances the accuracy and speed of initial diagnosis 
(Faggi et al., 2001, 2002; Graser et al., 2006; Jousson et al., 2004; Liu et al., 2000; Ninet et al., 2003). 
 
Figure( 3): Multiple sequence alignment analysis using the program (MEGA6) to output examine the interaction 
sequence polymerase PCR gene ITS1 small subunit rRNA gene in the  Trichophyton, where  notes the similarity 
clear alignment sequence rules for  ITS1 gene)) in isolates fungus spp. Local domestic isolates with  
Trichophyton rubrum recorded in Gen Bank site 
 
Figure(4):  Phylogenetic tree analysis using the program (MEGA 6) where the use of genetic tree analysis of the 
species (UPGMA tree) (Unweight Pair Group Method with Arithmetic Mean) where the results of the analysis 
showed a clear convergence of isolates fungus spp . Local domestic isolates Trichophyton rubrum, compared 
with the rest of the other species that appear in the analysis of the genetic tree. 
 AJ270805.1 Trichophyton rubrum
 AJ270804.1 Trichophyton rubrum
 AJ270806.1 Trichophyton rubrum
 AJ853746.1 Trichophyton rubrum
 T5 forward primer sequence
 T4 forward primer sequence
 T3 forward primer sequence
 T2 forward primer sequence
 T1 forward primer sequence
 AJ270803.1 Trichophyton rubrum
 AJ270813.1 Trichophyton violaceum
 AJ270809.1 Trichophyton rubrum
 AJ853757.1 Trichophyton schoenleinii
 AJ853752.1 Trichophyton interdigitale
 AJ853760.1 Trichophyton equinum
 AJ853747.1 Trichophyton tonsurans
 AJ877215.1 Trichophyton thuringiense
 AJ876907.1 Trichophyton eboreum
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Figure(5): Multiple sequence alignment analysis using the program (MEGA6) to output examine the interaction 
sequence polymerase PCR gene ITS1 small subunit rRNA gene in the  Microsporum, where  notes the similarity 
clear alignment sequence rules for  ITS1 gene in  Microsporum isolates with  Microsporum  canis recorded in 
Gen Bank site 
 
Figure (6.):  Phylogenetic tree analysis using the program (MEGA 6) where the use of genetic tree of the species 
of analysis (UPGMA tree) (Unweight Pair Group Method with Arithmetic Mean) where the results of the 
analysis showed a clear convergence of Local us Microsporum canis compared with the rest of the other species 
that appear in the genetic tree analysis. 
 
Conclusions 
From our results we can be conclusions that morphological and physiological  characteristics useful in diagnosis 
of species of dermatophytes and variation and pleomorphic in these species ,makes identification of it 
unsatisfactory .Also , sequence analysis of the ITS region and phylogenetic tree has to be useful tool to 
identification of species of dermatophytes.  
 
References 
Ajello, L. and Padhye, A.A.(1998). Dermatophytes and the   agents of superficial mycosis. In: Manual of clinical 
Microbiology by Lennette, E.H. Albert, B; William, J; Housler, J.R. and Shadomy, H.J.,4
th
 ed.,Mosby. 
AL-Kafaji , S. ( 2001) Survey of dermatophytes and efficacy of green tea in growth of T.mentagrophytes in 
Babylon province .Ms. thesis .University of Babylon  
Brooks, G. F.  ; Butel, J. S. & Morse, S. A. (2001). Jawetz , Melnick and Adelbergs . Medical  microbiology. 
 GU291265.1 Microsporum canis
 EU200368.1 Microsporum canis
 EU181444.1 Microsporum canis
 AJ000619.1 Microsporum canis
 AJ000618.1 Microsporum canis
 AJ000617.1 Microsporum canis
 M5 forward primer sequence
 M4 forward primer sequence
 M3 forward primer sequence
 M2 forward primer sequence
 M1 forward primer sequence
 AJ000626.1 Microsporum canis
 AJ970147.1 Microsporum vanbreuseghemii
 AJ970146.1 Microsporum racemosum
 AJ970149.1 Microsporum nanum
 AJ970140.1 Microsporum persicolor
 AJ970148.1 Microsporum praecox
 LM644235.1 Microsporum incurvatum
 AM000035.1 Microsporum fulvum
 AJ970151.1 Microsporum appendiculatum
 AJ970141.1 Microsporum gypseum
0.000.010.020.030.04
Journal of Natural Sciences Research                                                                                                                                                www.iiste.org 
ISSN 2224-3186 (Paper)   ISSN 2225-0921 (Online) 
Vol.5, No.9, 2015 
 
97 
23
th
. ed.Mc Graw – Hill .  U.S.A.  
Cohn, M. S. (1992). Superficial   fungal infection. Topical   and oral  treatment of common types. Postgrad Med., 
91: 239 – 249.  
Collee, J.;Frase, A.; Marmion, B. & Simon, A.(1996). Makie and McGartney practical   medical  Microbiology. 
14
th
.  Ed Churchill Livingstone. New York. 1978. 
File, T. M. & Tan, J. S. (1991). Bacterial  skin and soft tissue infections. J. Gynecol., 172: 17-24.  
Finch, R.  (1988) . Skin and soft tissue infections. J. Lancet., 1: 164-168.  
Gräser Y, de Hoog GS, Summerbell RC. Dermatophytes:recognizing species of clonal fungi. Med 
Mycol.2006;44:199–209 
Habif,T.P.(1996).Superficial fungal infections .In:Habif P, ed. Clinical dermatology:a color guide to diagnosis 
and therapy.3d ed. St.Louis:Mosby.362-408.  
Hmawndi, Nahla Jawhar Kareem. (2006). Antifungal activities of extract of some plants grown naturally in 
Kurdistan. This is of agriculture science. University of Sulaiman. 
Koneman, E.W.; Roberts, G.D. and Wright, S.H.(1978). Practical Laboratory mycology. The Williams and 
Wilkins company Baltmore, USA Journal of Medicinal Plants Research. 
Kwon-Chung, K.J.K& Bennett, J.E.(1992) Medical Mycology. Williams and Wilkins. London. 
Matsmmoto, I.(1996). Fungal  diseases in dermatology principles and practice clinical mycology. John  Wiley 
and Sons. Ltd   New York.  103-129. 
Odell, M. L. (1998). Skin and wound infections: an over view. J. Am. 
Pierard, G. E.; Arrese, J. E. and Pierard, F. C.  (1996).  Treatment  and prophylaxis of tinea infections. Drugs,  52: 
209 – 24.  
Pinto, M.M.; Gencale, E.; Rossi, M.H.; Felicio, J.D.; Medina, C.S.; Fernandes, M.J.B. and, Simoni, I.C.(2001). 
Study of some plants Oils effect on Aspergillus flavus L.growth on Corn. Brazilian Journal of  Microbiology. 
32,127Pp. 
Rosenthal, J. R. (1998). Fungal infection of the skin in: infectious diseases. Gorbach,S.L. ; Bartlett,J.G. and 
Blacklow,N.R. 2
nd
 .  Ed.  U.S.A.  
Sambrook, J.; Fritsh, E.F., &  Maniatis, (1989). Molecular  cloning, Laboratory manual, 2
nd
 ed. Cold Spring  
Harbor Laboratory. 
Simpanya, M. & Baxter, M.  (1998) . Isozyme variation of Microsporum canis . J. Med. Vet. Mycol., 28: 117 – 
123.  
Weinstein A.& Berman, B.(2002). Topical  treatment of common superficial tinea infections. Am. Fam. 
Physician. 65(10): 2095-2102. 
  
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
